Conformational flexibility of aqueous monomeric and dimeric insulin: a molecular dynamics study.
A series of molecular dynamics simulations have been used to investigate the nature of monomeric and dimeric insulin in aqueous solution. It is shown that in the absence of crystal contacts both monomeric and dimeric insulin have a high degree of intrinsic flexibility. Neither of the two monomer conformations of 2Zn crystalline insulin appears to be favored in solution nor is the asymmetry of the crystal dimer reduced in the absence of crystal contacts. A shift is observed in the relative positions of molecules 1 and 2 in the dimer compared with that found in the crystal, which may have consequences for the prediction of the effects of mutants in the monomer-monomer interface designed to alter the self-association properties of insulin.